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DETAILED ACTION 

• Pursuant to 35 USC 131, Claims 1-55 are presented for examination. 

Claim Rejections - 35 USC 1 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1.1 Claims 1-55 are rejected under 35 U.S.C. 102 (b) as being anticipated by Mazumder 'An 

On-chip ECC Circuit for Correcting Soft Errors in DRAM'S with Trench Capicitors," IEEE 
Journal of Solid-state Circuits, Vol. 27, No. 11, Nov. 1992, pages 1623-1633- IDS of 10/29/03 ). 

As per Claims 1-55, Mazumder discloses equivalent ECC for data 
transfer/communication in VLSI memory wherein said ECC comprises global/local accesses to 
memory cell arrays/subarrays of plural rows/columns of cells/flip-flops/latches/memory- 
elements with appropriate circuitry for detecting/flagging/correcting of plural bit error, said 
plural rows/columns made up of data/parity bits, e.g., Fig. 1. 

Mazumder discloses equivalent placement of VLSI memory in testing mode via 
powering up, initializing such VLSI memory and subsequent correcting errors in such VLSI 
memory on 2 nd para., at page 1623. 

Memory cell arrays are partitioned into plural subarrays of data/parity bis, e.g., col. 1 of 
page 1626 last para. 

Error detection is effected via XOR/modulo/compare components, e.g., Figs. 2-4. 
Error correction/purging is effected via bit inversion/complementing, e.g., page 1626 
penultimate para. 
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Data reading/write/sensing/refreshing is effected via sensing components, e.g., sense 
amplifying circuitry at Figs. 2-3, page 1628 last para. 

Local/global I/O access/sync control is effected via at, e.g., Table I, Figs. 4, 6-8 and page 
1624 first para. 

Local/global parity generation is effected via at e.g., Fig. 1 -horizontal/row, 
vertical/column, overall/global-. 

Mazumder discloses equivalent RAM with ECC means for memory data 
access/reading/writing as seen, e.g., in Figs. 1-4. 

As per Claim 1, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system for a memory comprising: a memory block for storing a 
data word and a corresponding row parity bit; and a row parity circuit for receiving the data word 
and the corresponding row parity bit from the memory block in response to a memory block 
access operation, the row parity circuit comparing parity of the data word against the 
corresponding row parity bit for generating an active local parity fail flag in response to parity 
failure. 

As per Claim 2, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 1, further including a local data I/O circuit for 
coupling the data word between the memory block and global datalines, and for coupling the 
corresponding row parity bit between the memory block and the row parity circuit. 
As per Claim 3, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 2, wherein the row parity circuit includes a 
serial parity chain for receiving the data word from the local data I/O circuit and for providing a 
parity output corresponding to parity of the local data, and a sense circuit for receiving the parity 
output and the corresponding row parity bit, for providing the active local parity fail flag if the 



Application/Control Number: 10/694,761 Page 3 of 14 

Art Unit: 2133 

logic state of the parity output and the logic state of the local row parity bit mismatch. 
As per Claim 4, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 3, wherein the serial parity chain includes an 
even parity line driven to a first logic level at one end thereof, and an odd parity line driven to a 
second logic level at one end thereof, the parity output being provided from the other end of the 
even parity line, and each parity circuit includes cross-over transistors for coupling the parity 
output to one of the first and second logic levels. 
As per Claim 5, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 4, wherein the sense circuit includes a cross- 
coupled latch for receiving and latching the parity output, and a comparator circuit for comparing 
the latched parity output to the local row parity bit. 
As per Claim 6, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 5, wherein the sense circuit includes switching 
means for coupling the latched parity output to the memory block during a write operation. 
As per Claim 7, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 3, wherein the serial parity chain is segmented 
into at least two serially connected sub-parity circuits. 
As per Claim 8, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 1, wherein the memory block includes one of 
redundant rows and columns, and corresponding redundancy circuits. 
As per Claim 9, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 2, further including a parity block for storing a 
column parity word, each bit of the column parity word representing column parity for a 
corresponding bit position of the data word, a column parity circuit coupled to the local data I/O 
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circuit and the parity block for receiving the data word and the column parity word and for 
comparing column parity of each bit position of the data word to a corresponding bit of the 
column parity word in response to the active local parity fail flag, the column parity circuit 
inverting data of each bit position of the data word that fails column parity. 
As per Claim 10, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 9, wherein the memory block, the row parity 
circuit, the parity block and the column parity circuit are integrated in an embedded DRAM. 
As per Claim 11, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 9, wherein the parity block has a configuration 
identical to that of the memory block, and a parity block data I/O circuit for coupling the word of 
column parity bits between the parity block and the column parity circuit. 
As per Claim 12, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 10, wherein the column parity circuit includes 
a multiplexor circuit coupled between the local data I/O circuit and the global datalines for 
receiving the bits of the data word and for iteratively providing each bit of the data word to the 
global datalines, a parity block multiplexor circuit coupled to the parity block data I/O circuit for 
receiving the bits of the column parity word and for providing one bit of the column parity word 
in each iteration, a parity evaluator circuit coupled to the global datalines for receiving the one 
bit of the column parity word, the parity evaluator circuit comparing parity of the global 
datalines to the one column parity bit in each iteration and generating an active global parity fail 
flag in response to column parity failure, and a global dataline inverting circuit for receiving and 
then inverting data of the global datalines in response to the active global parity fail flag. 
As per Claim 13, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 12, wherein the multiplexor circuit and the 
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parity block multiplexor circuit each include a counter for controlling operation thereof. 
As per Claim 14, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 12, wherein the parity evaluator circuit 
includes a serial parity chain coupled to the global datalines for providing a parity output 
corresponding to parity of the global datalines, and a sense circuit for receiving the parity output 
and the one bit of the column parity word, for providing the active local parity fail flag if the 
logic state of the parity output and the logic state of the one bit of the column parity word 
mismatch. 

As per Claim 15, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 12, wherein the global dataline inverting 
circuit includes a flip-flop having an input coupled to one global dataline, an output coupled to a 
complementary global dataline of the one global dataline, a complementary output coupled to the 
global dataline, and a clock input for receiving the active global parity fail flag. 
As per Claim 16, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 2, further including a column parity check 
circuit for selectively inverting bits of the column parity word on the global datalines in a write 
operation for writing a new word to an address of the data word stored in the memory block, the 
column parity check circuit including, a parity comparison circuit for storing the data word and 
the new word and for comparing each bit position of the stored data word to each corresponding 
bit position of the stored new word, the parity comparison circuit providing a mismatch flag 
signal for each bit position having mismatching logic states, and a parity inverting circuit 
coupled to the global datalines and for receiving the mismatch flag signals, the parity inverting 
circuit inverting the logic state of the global datalines in response to the corresponding received 
mismatch flag signals. 



Application/Control Number: 10/694,761 Page 6 of 14 

Art Unit: 2133 

As per Claim 17, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 1, wherein the memory is a DRAM and the 
memory block access operation includes a refresh operation. 
As per Claim 18, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 1, wherein the memory is one of an SRAM 
and an FeRAM, and the memory block access operation includes a data purge operation. 
As per Claim 19, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of detecting and purging bit errors in a memory, comprising: a) 
executing a read operation to read a data word and corresponding row parity bit from a memory 
block of the memory; b) comparing row parity of the data word against the corresponding row 
parity bit and generating a row parity fail flag in response to row parity failure; c) comparing 
column parity of each bit of the data word against a corresponding bit of a column parity word 
stored in a parity block of the memory, in response to the row parity fail flag; and, d) inverting 
bits of the data word that fail column parity. 
As per Claim 20, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 19, wherein the step of executing includes suppressing the 
data word from global I/O circuits. 

As per Claim 21, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 19, wherein the step of executing includes providing the data 
word and the corresponding row parity bit to a local databus. 
As per Claim 22, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 21, wherein the step of comparing row parity includes 
executing a row parity check of the local databus against the corresponding row parity bit. 
As per Claim 23, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
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1633, equivalent method of claim 21, wherein the step of comparing column parity includes 
iteratively multiplexing bits of the data word from the local databus to a corresponding global 
dataline in response to row failure. 

As per Claim 24, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 23, wherein the step of comparing column parity includes 
executing a column parity check of the global datalines against a corresponding column parity bit 
in each iteration. 

As per Claim 25, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 24, wherein the step of comparing column parity includes 
inverting the data bits of the global datalines if column parity failure is detected in each iteration. 
As per Claim 26, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 19, wherein the background read operation includes a refresh 
operation. 

As per Claim 27, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 19, wherein the background read operation includes a data 
purge operation. 
As per Claim 28, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 25, wherein the step of inverting includes inverting the data 
bit of a local databus line coupled to one of the global data lines for purging the bit error of the 
data word stored in the memory block. 

As per Claim 29, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 23, wherein the step of iteratively multiplexing includes 
selectively activating column access transistors for coupling a different local databus line to the 
corresponding global dataline in each iteration. 
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As per Claim 30, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 29, wherein the step of selectively activating includes 
incrementing a counter to address and activate a different column access transistor in each 
iteration. 

As per Claim 31, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 30, further including maintaining activation of the column 
access transistor corresponding to the memory block having row parity failure. 
As per Claim 32, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system for a memory comprising: a plurality of 
memory blocks for storing data words and corresponding row parity bits, one of the memory 
blocks being a parity block for providing a column parity word; a local data I/O circuit coupled 
to each memory block for transferring the data words to global datalines; a row parity circuit 
coupled to the local data I/O circuit of each memory block for receiving the data words and the 
corresponding row parity bits in a memory block access operation, and for comparing parity of 
the data words against the corresponding row parity bits for generating a corresponding active 
local parity fail flag in response to row parity failure; and, a column parity circuit coupled to all 
the local data I/O circuits, the global datalines, and the parity block for receiving the data words 
and the column parity word, the column parity circuit iteratively transferring a bit from each of 
the data words to a different global dataline for comparing parity of the global datalines to a 
corresponding bit of the column parity word, the column parity circuit inverting data of the 
global datalines in response to column parity failure in each iteration. 
As per Claim 33, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 32, wherein each row parity 
circuit includes a serial parity chain for receiving the data word from the local data I/O circuit 
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and for providing a parity output corresponding to parity of the data word, and a sense circuit for 
receiving the parity output and the corresponding row parity bit, for providing the active local 
parity fail flag if the parity output and the corresponding row parity bit mismatch. 
As per Claim 34, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 33, wherein the serial parity chain 
includes an even parity line driven to a first logic level at one end thereof, and an odd parity line 
driven to a second logic level at one end thereof, the parity output being provided from the other 
end of the even parity line, and each parity circuit includes cross-over transistors for coupling the 
parity output to one of the first and second logic levels. 
As per Claim 35, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 34, wherein the sense circuit 
includes a cross-coupled latch for receiving and latching the parity output, and a comparator 
circuit for comparing the latched parity output to the local row parity bit. 
As per Claim 36, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 35, wherein the comparator circuit 
includes an exclusive OR gate. 

As per Claim 37, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 32, wherein each memory block 
includes one of redundant rows and columns, and corresponding redundancy circuits. 
As per Claim 38, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 32, wherein the parity block has a 
configuration identical to that of each memory block, and a parity block data I/O circuit for 
coupling bits of the column parity word to the column parity circuit. 
As per Claim 39, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
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1633, equivalent error detection and purging system of claim 38, wherein the column parity 
circuit includes a multiplexor circuit coupled between each local data I/O circuit and the global 
datalines for receiving the bits of the data word and for iteratively providing each bit of the data 
word to the global datalines, a parity block multiplexor circuit coupled to the parity block data 
I/O circuit for receiving the bits of the column parity word and for providing one bit of the 
column parity word in each iteration, a parity evaluator circuit coupled to the global datalines 
and for receiving the one bit of the column parity word, the parity evaluator circuit comparing 
parity of the global datalines to the one column parity bit in each iteration and generating an 
active global parity fail flag in response to column parity failure, and a global dataline inverting 
circuit for receiving and inverting data of the global datalines in response to the active global 
parity fail flag. 

As per Claim 40, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection system of claim 39, wherein the multiplexor circuit and the 
parity block multiplexor circuit each include a counter for controlling operation thereof. 
As per Claim 41, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 39, wherein the global dataline 
inverting circuit includes a flip-flop having an input coupled to one global dataline, an output 
coupled to a complementary global dataline of the one global dataline, a complementary output 
coupled to the one global dataline, and a clock input for receiving the active global parity fail 
flag. 

As per Claim 42, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent error detection and purging system of claim 32, further including a column 
parity check circuit for selectively changing bits of the column parity word on the global 
datalines in a write operation, for writing a new word to an address of the data word stored in the 
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memory block, the column parity check circuit including, a parity comparison circuit for storing 
the data word and the new word and comparing each bit position of the stored data word to each 
corresponding bit position of the stored new word, the parity comparison circuit providing a 
mismatch flag signal for each bit position having mismatching logic states, and a parity inverting 
circuit coupled to the global datalines and for receiving the mismatch flag signals, the parity 
inverting circuit inverting the logic state of the global datalines in response to the corresponding 
received mismatch flag signals. 

As per Claim 43, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method for writing row and column parity bits to a memory system in a write 
operation, the memory system having a memory block for storing a data word and a 
corresponding row parity bit, and a parity block for storing column parity bits, the method 
comprising: a. latching a stored data word read out from an address to which a new data word is 
to be written; b. writing the new data word to the address and generating a corresponding row 
parity bit; c. comparing data between each bit position of the stored data word and the new word; 
and, d. inverting the column parity bits corresponding to mismatching bit positions. 
As per Claim 44, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 43, wherein the step of latching includes reading the stored 
data word onto a global databus. 

As per Claim 45, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 43, wherein the step of writing includes latching the new data 
word. 

As per Claim 46, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 43, wherein the step of inverting includes reading the column 
parity bits onto a global databus. 
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As per Claim 47, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 46, wherein the step of inverting includes inverting the 
column parity bits of the global databus that correspond to bits of the stored data word that mis- 
match bits of the new data word. 
As per Claim 48, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 43, further including a memory initialization step prior to the 
step of latching. 
As per Claim 49, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 48, wherein the memory initialization step includes i. writing 
preset logic values to memory cells of an activated wordline, ii, reading out the preset logic 
values for latching by bitline sense amplifiers, and iii. activating all wordlines of the memory 
block to write the latched preset logic values thereto. 
As per Claim 50, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 49, wherein the step of reading includes disabling bitline 
precharge and equalize circuits after the preset logic values are latched by the bitline sense 
amplifiers. 

As per Claim 51, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 49, wherein the step of activating includes iteratively 
activating individual wordlines. 

As per Claim 52, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 51, wherein the step of iteratively activating individual 
wordlines includes addressing each wordline with a refresh counter. 
As per Claim 53, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 49, wherein the step of activating includes iteratively 
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activating multiple wordlines simultaneously. 

As per Claim 54, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 49, wherein the step of activating includes simultaneously 
activating all wordlines. 

As per Claim 55, Mazumder discloses, e.g., in Figs. 1-9 and related description on pages 1623- 
1633, equivalent method of claim 50, wherein the activated wordline includes a master 
wordline and the step of writing includes activating all column access devices to write the preset 
logic value to all the memory cells coupled to the master wordline. 

Specification 

2. The disclosure is objected to because the abstract exceeds 150 words. Appropriate 
correction is required. 

Claim Objections 

3. The claims recite, in passim, 'thereof and/or 'thereto/ which is not clear. Appropriate 
correction is required. 

Conclusion 

* Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks, Washington, D.C. 20231 
or faxed to: (571) 273-8300 for all formal communications. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Guy J. Lamarre, P.E., whose telephone number is (571) 272- 
3826. The examiner can normally be reached on Monday to Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert De Cady, can be reached at (571) 272-3819. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
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